Cyclic AMP imaging in neurones in brain slice preparations.
The second messenger cascade of cyclic AMP (cAMP) plays an important physiological role in neurones, modulating neuronal excitability and synaptic transmission. The fluorescent probe FlCRhR allows real time ratiometric imaging of cAMP changes inside cells (Nature 349 (1991) 694). Until now, the only way to introduce FlCRhR into cells was microinjection, which restricted the use of FlCRhR to large invertebrate neurones. This report describes the use of the patch-clamp technique to deliver FlCRhR into the cytosol of several types of neurones in brain slice preparations. Direct activation of adenylate cyclase by forskolin produced marked increases in fluorescence ratio, confirming that the probe can report cAMP increases. However, some neurones failed to exhibit a cAMP response and this lack of response was related to the nucleus integrity. Stimulation of membrane receptors positively coupled to adenylate cyclase elicited cAMP increases in various neuronal cell types. This is the first report of a cAMP response to neuromodulators measured by an imaging technique in neurones in brain slices. The method described here could find many applications such as testing the ability of agonists to specifically activate the cAMP cascade in identified neurones, studying the kinetics of the cAMP response and determining the subcellular localisation of cAMP changes.